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exceeded, the solid solution will retain its identity, and
will not decompose. If, on the other hand, the rate of
cooling is lower than the critical rate, the solid solution
will decompose to a greater or less degree, depending
upon the extent of the departure of the rate of cooling
from the critical rate.

Consider now the conditions under which a piece of
steel, of reasonably large dimensions, cools when plunged
into a bath of liquid. The outermost layer of steel in
contact with the liquid cools most quickly. The next
layer is cooled not quite so quickly, because its heat is
not transmitted directly to the fluid, but has to pass
through the outside layer of steel. This outer layer of
steel has only a limited capacity of heat conductivity.
The third layer of steel cools still more slowly, because
of the increased thickness of metal through which its
heat has to be conducted. Each successive deeper layer
of steel, therefore, cools at a slightly slower rate than
the layer immediately outside it, the rate of cooling of
any layer being very approximately inversely propor-
tional (ceteris paribus) to the logarithm of its proportional
depth below the cooling surface. This means that, at
some particular depth, a layer of the steel may cool at
a rate slightly less than the critical rate of cooling required
for the hardening of the steel of which it is composed,
and, therefore, it will not be completely hardened, since
the solid solution will partially decompose. This also
means that all the layers lying deeper than this particular
layer will not be hardened. The result is, that the outer
shell of the steel part is hardened, but the interior is not,
and consequently that the steel part is not homogeneous,
either in structure or properties.

The effect described in the previous paragraph may
be shown experimentally by two methods. Let two bars
of the same steel be quenched in water from the same
temperature, the diameter of one bar being -fa inch, and
of the other 2 inches. After quenching, these two bars
may be sectioned, polished, and etched, Where the